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INTRODUCTION

Background

The air-launched balloon system (ALBS) under development at AFGL is
aimed at the requirement for a quick-reaction, lighter-than-air, tactical
communications relay platform positioning capability. Operational planning
calls for the system module to be extracted from a C-130 aircraft at 25,000
feet. When the system is properly deployed in mid-air, the stored ALBS
balloon will be extended vertically and filled from a cryogenic halium stor-
age unit. The balloon will then carry the communications relay to its
assigned altitude (70,000 feet) while the inflation hardware floats to the
ground by parachute.

Purpose

The purpose of this test program is to investigate the feasibility of an
air-launched balloon system (ALBS). The developmeut test and evaluation
(DT&E) objectLves are as follows:

1. To develop a test container, extraction system, recovery system,
and balloon deployment system for an initial ALBS.

2. To acquire data and evaluate the suitability of the two-.part con-
tainer for airdrop and to evaluate the performance of the force transfer
devices and parachutes during three-stage airdrop.

3. To determine and define any problems which may occur in this type
of airdrop.

4. To develop and apply control methods, items, and rigging techniques
to attempt to overcome any problems found with this system.

Scope

Fourteen airdrop tests were conducted from a 0-130 aircraft at indicated
airspeeds of 110 to 130 knots and at mean sea level (MSL) altitudes cf 10,000
feet or 25,000 feet. The gross system weight ranged from 1473 to 1570 pounds.
Displacements, velocities, accelerations, forces, event t'imes, and photographic
coverage were obtained on selected tests.

TEST ITEM

The test item was a multi-stage air-launched balloon &ystem. Detailed
component descriptions and final configuration packing and rigging instruc-
tions are contained in Appendix A. All major changes made in the syatem
rigging which led to the final configuration are detailed in a test-by-
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test discussion in Test Results. The major components of this system were
an extraction parachute with drogue line, a main parachute, a balloon, a
helium system, and a container.

Extraction Subsystem
The final configuration extraction subsystem consisted of a 28-foot

D ringelot parachute (28-foot chute) connected to a 200-foot-long drogue
line and a deployment bag in which the 28-ft chute and drogue line were
packed. In addition, there was a four-legged first-stage suspension
sling (SS-1) with a Radioplane release device (RP-l) which connected the
drogue line to the container subsystem. Also, there was a main parachute
subsystem deployment line (HPDL) with a second Radioplane release device
(RP-2) and a balloon subsystem deployment line (BDL) connected to the
extraction line just above the second RAdioplane release.

Main Parachute Subsystem

The main parachute subsystem consisted of a 42-foot D ringsail para-
chute (42-foot chute, Pioneer Parachute Co., PN X7l11018-1) with center-
line, a balloon inflation tube that ran the full length of the 42-foot -
chute, a four-legged second-stage suspension sling (SS-2), an inner bag
(snood) to control excess canopy slack created by the centerline prior
to canopy inflation, and a main parachute deployment pack.

Balloon Subsystem

The balloon subsystem consisted of a 157,000-ft balloon, an upper end
fitting to which the BDL was attached, a lower end fitting to which the
inflation tube was attached, a no-twist linkage (NTL) connecting the lower
end fitting to the apex of the 42-foot chute, and a donut pack for this
subsystem. The donut pack was attached to the apex of the 42-foot chute.

Helium Subsystem

The helium subsystem consisted of two high-pressure helium bottles,
hi.,'A-pressure plumbing and regulator, low-pressure plumbing and regulator,
an electric contro7 valve and timer, and a diffuser to which the inflation
tube was attached. The system contained enough helium for a 4X balloon
inflation.

Container Subsystem

The contAiner for these tests consisted of a 4x4x4-foot box constructed
of a steel frame with plywood sides and bottom with the top face open. Sus-
pension points ,iere provided at the top four corners for attachment of

6
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the first- and second-stage suspension slings. into this box were placed

the main parachute subsystem, balloon subsystem, an instrumentation pack
and all associated hardware. The helium subsystem was attached to the
under-surface of the box and protected with paper honeycomb crush material.

System Function

At drop initiation, the 28-foot chute deployment bag was re'eased from
the C-130 aircraft pendulum mechanism. The drogue line and then the 28-
foot chute were pulled out of the deployment bag as it fell away from the
aircraft and the 28-foot chute inflated and pulled the box out of the air-

4i craft (time - 0 seconds, Figure 1). At T - 10 seconds, tho box and extrac-
tion subsystem had stabilized in a vertical descent (Figure 2) under the
28-foot chute and Radioplene #1 fired, releasing first-stage suspension
slings from the box. The box fell away and the main parachute deployment
line pulled the 42-foot chute and the donut pack, attached to the apex of
the 42-foot chute, out of the box (Fiaure 3) and the 42-foot chute began
inflation (Figure 4). At T - 14 seconds, two reefing line cutters fired,
allowing the snood to open releasing the excess canopy slack it had contained.
The canopy of the 42-foot chute then completed inflation (Figure 5). At
T l lb seconds, four reefing line cutters fired, cutting the lacing holding
the cover onto the donut pack. At T - 20 seconds, Radioplane #2 fired, re-
leasing its attachment to the 42-foot chute apex through the main parachute
deployment line, and the balloon deployment line pulled the balloon out of
the donut pack (Figure 6). At T - 35 seconds, a valve in the heliui sib-
system opened and allowed helium gas to pass up the balloon inflation tube
and into the balloon.

TEST SUPPORT EQUIPMENT

Aircraft

A C-130 aircraft was provided by the 6514th Test Squadron as drop air-
craft. It was outfitted with a roller conveyor system and parachute pen-
dulum release mechanism. A T-28 aircraft was provided by the National
Parachute Test Range (NPTR) as photochase.

Forklift

A 10,000-pound-capacity forklift was used to transport the test item
from the rigging area to the aircraft. The forklift was also used to posi-
tion the box during rigging.

DATA ACQUISITION AND PROCESSING

Test Data

Test data were acquired by electronic and optical methods using a common
100 Hz binary coded time base. Event times, including load release (zero
time), were determined by cinetheodolite film exposed at 5 frames per second
or 35mm cameras using film exposed at 50 frames per second.
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Photo Coverage

lland.-held plane-to.-air, air to-air, and ground.-to..air motion picture
coverage was obtained using 16mm cameras. Color film wan exposed at speeds
ranging from 24 to 200 frames per second. Ground-to-air 70mm, 15 frames
per second sequence stills were also obtained on selected tests. Still
cameras were used to obtain rigging and damage photographs of the test sys-
tem.

Space Positioning

Cinetheodolites with exposure rates of from 1 to 5 frames per second
were used to determine sequential positions of the test system in space.
From these positions, in conjunction with supplementary information, mean
sea level (MSL) rate of descent, acceleration, dynamic pressure, and al-
titude loss were computed. The supplementary data were either surface
wind measurements or Rawinsonde data. The Rawinsonde data provided wind
velocity, atmospheric pressure, and air temperature at 1,000.-foot incre-
ments up to launch altitude. Space positions were determined using film
from a minimum of three cinetheodolite stations. Individual station azi-
muth and elevation readings were corrected for tracking error. All space .
positioning computations were performed using a Control Data Corporation
Model. 3300 Digital Computing System.

Instrumentation

On selected tests, the system was instrumented using strain links in
the drogue line and just below the confluence point of the 42.-foot chute.
On another selected test, a + 15g accelerometer was mounted within the box,
The data acquired were telemetered to a ground recordirg station for post-
test reduction and annotation.

TEST CONDITIONS AND PROCEDURES

Test Conditions

Table 1 presents the test conditions for this program. Individual tests
are identified by test sequence number and by National Parachute Test Range
(NPTR) Operations Directive Number (O.D. No.).

Parachute Packing Procedures

The packing procedures developed during this test program for the 28-
foot chute and 42-foot chute are contained in Appendix B and Appendix C.

Balloon Packing Procedures

The packing procedures developed during this test program for the AFGL
balloon are contained in Appendix V.

Rigging Procedures

The rigging procedures developed during this test program for the air-
launched balloon system are contained in Appendix E.

10
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In-Flight Procedures

Standard.C-130 heavy airdrop procedures adapted for high altitude were
used for the airdrop of this system.

TEST RESULTS

Data

Airdrop test results are presented in Table 2. Represertative traces
of the 28-foot chute extraction force and the 42-foot chute recovery force
are contained in Appendix A.

Narratives of Individual Tests

Background

It is the intent of this report to show the system evolution and reasons
for changes on a test-by-test basis. It is therefore necessary to begin with
a description of the initial system and then note changes as they were made.

The major components of the initial system were: 32-foot D ringslot ex-
traction parachute (FDFRR-8-2); 200-foot drogue line; first-siage suspen-
sion slings; first-stage Radioplane release (which was electrically initia-
ted from a timer mounted in the box); main parachute deployment line; second-
stage Radioplane release (which was electrically initiated from a timer mounted
on the donut pack; balloon deployment line; a 102-foot, 18-ply Type 26 nylon
webbing riser (to simulate a balloon); a 42-foot Do ringsail parachute;
snood; second-stage suspensiot. slings; and the box.

Test #1

Upon extraction of the box from the aircraft, the 32-foot chute experienced
suspension failure and broke away from the drogue line. As a result, the 42-
foot chute was never deployed and the box and its contents impacted the ground
at a high velocity. Post-test inspection of the parachute revealed that the
550-pound nylon cord suspension lines had broken in an area where they had
previously been dyed. Tensile tests of similar lines confirmed a 21% reduc-
tion in strength in the dyed areas.

Test #2

This test was to check out the extraction of a 1500-pound weight bomb
using a 32-foot chute modified with 750-pound nylon cord suspension lines,
gore reinforcing tape sewn to reinforce dyed areas of the canopy skirt, and
560 inches canopy reefing for eight seconds. The 32-foot chute wag attached
to the weight bomb by the 200-foot drogue line. The parachute deployed nor-
mally but disreef occurred prematurely and the apex of the 32-foot chute
canopy blew out.

Test #3

The major components of the system for this test were identical with
Test #i, with the exception of the substitution of a 28-foot Do ringslot
parachute for the 32-foot Do ringsaot parachute. The box was extracted

12



from the aircraft and 20 seconds later, Radioplane #1 fired and the 42-foot
chute was deployed from the box and inflated. Radioplane #2, which allows
the extension of the dummy balloon, did not fire and the system descended
to the ground. Post-test inspection of Radioplane #2 revealed that the wires
between it and the timer ikounted on the donut pack had been broken.

Test #4

The change to the system from Test #3 consisted of using 10-second pyro-

4• technic delays rather than 20-second electronic delays for Radioplane #1 and
Radioplane #2. The change in timing was necessary because of the availability
of the pyrotechnic delay cartridge. t)e box was extracted from the aircraft
and 10 seconds later, Radioplane #1 fired, allowing the 42-foot chute to de-

ploy and open. Again, the dummy balloqn failed to extend and the system de-
scended to the ground. Post-test inspection showed that Radioplane #2 had

V fired but that only one of the two pull knives used to cut the lacing holding
the cover on the donut bag had cut completely through the lacing cord. The
remaining pull knife only partially cut the lacing and did not let the system
extend any further. The bottom of the domut bag incurred minor damage that
was attributed to the sudden downward acceleration of the donut bag at center-

4 line stretch during the deployment of the 42-foot chute.

Test #5

The change made to the system for this test was to use four each (two
each side) lanyard-activated six-second reefing line cutters on the donut
bag cover to cut the lacing. Also, the lacing lanyard was routed through
metal rings where previously it went through nylon loops. During the extrac-
tion phase of this teat, second-stage suspension slings prematurely released,
forcibly pulling the 42-foot chute through the middle hole of the donut pack
preventing the 42-foot chute from opening. The system descended to the ground
under the 28-foot chute. Post-test inspection of the system revealed that
Radioplane #1 had failed. The 3/3-inch pin on which the swing-pin pivots
came out, allowing the awing-pin to be released from the radioplane release
device.

Test #6

The change made for this test was to replace the 3/8--inch pins in Radio-
plane #1 and Radioplane #2 with 3/8-inch bolts and self-locking ruts. The
system functioned properly for the extraction, 42-foot chute deployment and
dummy balloon deployment phases. During system descent, the 42-foot chute
and box coned at about a 30-degree included angle. Post-test inspection
revealed burn and tear damage to first-stage suspension slings where they
attached to the box and RLdioplane #1. (RI)

Test #7

The apex clevis attachment was changed to allow the apex vent of the
42-foot chute to more fully open (see Figures 7 & 8) in an effozt to reduce
coning action. The inflation tube, which had previously been routed up the
centerline of the 42-foot chute, was routed up a suspension line and over
the top of the 42-foot chute canopy to the donut pack. This was necessary
because it became apparent that the Liflation tube could become entangled
if routed up through the apex vent. A swivel was placed on the balloon
deployment line to prevent rotation of the 28-foot chute from affecting the
balloon. During the drop, all systems worked properly and the inflation tube

13
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was not damaged by the new routing. After the dummy balloon was extended,
the system did exhibit coning at about the same included angle as before
(approximately 30 degrees). The center of the donut bag was found to be
torn after the test and this again was attributed to line stretch of the
centerline during deployment of the 42-foot chute. First-stage suspension
slings incurred burn and tear damage where it connected to the box and
Radioplane #1. (Ri)

Test #8

The only change made for this test was to sew 18 evenly-spaced nylon loops
to the 42-foot chute centerline and Install a•tecel eye in the bottom of the
box. During the packing of the 42-foot chute, each of the loops was tied to

the eye with one turn of 350-pound breaking strength cotton. The intent of
this modification was that the 18 successive breaks of approximately 600
pounds would delay the 42-foot chute dwployment enough to reduce the center-
line line stretch force. During the drop, the system functioned properly,
coning was still evident. Post-test inspection of the system showed first-
stage suspension slings incurred burns where it connected to the box and nicks
where it connected to Radioplane #1. Force traces shoved no reduction in 42-
foot chute centerline stretch force over forces recorded on previous tests so
the centerline break ties were eliminated. (RO)

Test #9

The changes for this test were incorporation of a real AFGL balloon and
a larger donut pack to accomodate the greater bulk of the balloon. During
the test,, the system worked properly up through the start of balloon deploy-
ment' but the balloon did not extend any further than approximately six feet.
Post-test inspection of the system revealed that a loop of 1500-pound nylon
used to control the donut pack bulk had slipped off of the pack and fouled
the bplloon (see Figure 9). Again, first-stage suspension slings were dam-
aged at the box and Radioplane #1. (RV)

Test #10

The only changes made to the system for this test was the addition of four
nylon girdle bands around the donut pack to help control pack bulk. The bands
were held in place by four rows of loops ruuning around the circumference of
the pack. Sheetmetal was also ,ied to fair-in the steel pipes on the inside
of the box (see Figure 10) to prevent impacting the donut pack on a pipe dur-
ing deployment. The system worked proprprly on this test. The balloon deployed
properly. Post-test inspection of the system showed that the 28-foot chute
deployment bag had broken the cotton loop at the apex of the 28-foot chute and
had been lost. The inflation tube was twisted 2-1/2 times around the nylon
attachment line which connects the balloon lower end fitting to the apex of
the 42-foot chute. During an actual inflation, this would have choked off
the helium supply to the balloon. First-stage suspension slings were damaged.
(RI, FO)
Test #11

For this test, a special flexible connection was fabricated to connect the
balloon lower end fitting to the apex of the 42-foot chute and yet not allow
them to rotate relative to each other. This connection was called the no-twist
linkage (NTL, Figure 11). This was the first test that employed a compressed
gas helium system intended to provide a 3 to 40 inflation. The system functioned

"properly and approximately 10 seconds after the balloon was deployed, an elec-
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* ~Figure 10. Sheet Metal Fairing Of The Pipe Frameworkc Within The Box,
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trical timer caused a valve to be opened allowing helium into the inflation
tube. No inflation of the balloon was apparent from the ground. Post-test
inspection of the system revealed Radioplane #2 had impacted the balloon upper
end fitting tearing a hole in the balloon plastic while the system was landing.
As a result, no determination of whether or not helium had been in the balloon
could be made. Inspection of the infletion tube revealed a five-foot section
of the plastic tube with longitudinal splits approximately 6 feet beyond the
point where the inflation tube attached to the helium system diffuser. Review
of the film of the test indicated the possibility of a 3/4-turn of the infla-
tion tube (in the area of the splits) around the junction of the 42-foot chute
confluence point and second stage suspension slings. If this did indeed oc-
cur, the inflation tube could have been choked off sufficiently to cause a

, Iblow-out. It was also suspected and later confirmed by tests it the National
Bureau of Standards, Denver, CO. Facility that a sudden seep' input of gas into
the inflation tube will cause the tube to burst. The helium system used on
this test does provide such a step input. First-stage suspension slings were
again damage both at the box and at Radioplane #1. (RI, RM)

Tent #12

This was a test of a 1500-pound weight bomb and a single 42-foot chute with
centerline to see if this simple systeam.experienced coning. The system did
cone and oscillate during descent to about the same degree as the full balloon
system.

Test #13

This was a test of a 1500-pound weight bomb and a single 42-foot chute
without centerline to see if the basic 42-foot chute experienced coning. Upon
opening, 9 of the 40 suspension lines broke at a sewn keeper just above the con-
fluence point. The damaged 42-foot chute remained open and recovered the weight
bomb, Dut to the failure of adjacent lines, considerable drift was noticed.
The system did not cone but did exhibit other unstable motions due to the
damage.

Test #14

This test was intended to be a repeat of Test #11 where a 3 to 4% balloon
inflation was attempted, The helium system was modified to provide a gradual
input rather than the previous stop input of the helium gas into the inflation
tube. The connectinn between the.42-foot chute confluence point and second-
stage suspension slings was shortened to help prevent relative twisting between
the box and 42-foot chute. The construction of the inflation tube sleeve was
changed to allow for more slack along its length and to make the inner surface

smoother for the plastic inflation tube to bear against. An elbow pipe attach-
ment for the inflation tube was added to the balloon lower end fitting where a

st aight pipe attachment had been used previously. This was to prevent the in-

flation tube from being partially closed off due to the 90* bend required at

this point. Three nonfunctioning items were added to the system, that would
be required on future tests, to check their compatibility with the system.
They were a Tenny release device and an explosive nut added to the no-twist
linkage to insure that balloon/42-foot chute separation could be achieved and
an 8-conductor electrical cable routed from the bottom of the box up and over

the 42-foot chute to the balloon lower end fitting.
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During the extraction phase of the test, the 42-foot chute prematurely de-
ployed and opened approximately 1^ seconds after extraction. The balloon pro-
perly extended .ind the helium system was turned on. Post-test inspection re-
vealed RP-l has been severed and lost from its attachment strap. The balloon
had suffered major damage to the balloon plastic and to the lower end fitting.
The 42-foot chute had a broken centerline, four broken suspension lines, and
damage to some canopy panels. The plastic inflation tube had been split just
below the balloon lower end fitting for a distance of approximately 15 feet.
Within the box, the sheet metal which faired-in the pipes had shown signs of
repeated hardware impact. Several of the impact marks matched the size and
shape of a radioplane release device, so it was possible that RP-1 was pulled
down into or recoiled into the box during deployment of the 28-foot chute. (R2)

DISCUSSION

1. It is felt that the inflation tube would be less susceptible to choking if
it were not fastened to any point along its length except at each and. This
would prevent the inflation tube from being twisted off due to rotation of the
42-foot chute relative to the balloon or helium storage systems

2. The balloon developed by AFGL for this program is of a new type with an
.internal inflation tube which connects to the external inflation tube at the
lower end fitting. The internal tube runs up the length of the balloon and
empties out near the upper end fitting. It would be desirable to try to in-
flate the balloon using the present length of external inflation tube and
gas fill rate to see if the fabric of the balloon, in its sleeve, causes the
internal inflation tube to be choked off.

3. Development of an enclosed ALBS for the extraction phase would be highly
desirable to give protection to the boxts contents.

4. It would be desirable to develop a system for releasing the drogue force
at the box rather than letting it be released from an exposed release device.
This would provide mutual protection for the release system and for the box
and its contents. This could take the form of a suspension sling that had
each of its logs released at their connection to the box or a load bar which
has each of its ends released at the box or a load-carrying cover that is re-
leased along its edges.

5. It may be desirable to use stronger break ties on the stows of the 200-foot
drogue line. The higher forces these breaks would produce would better insure
that the 28-foot chute deployment bag mouth aligned itself facing the aircraft.
This would make the deployment action of the drogue line and 28-foot chute
smoother and more reliable.

6. For operational use, much more attention will have to be given to the ALBS
system compatibility with the drop aircraft. Particular attention will need to
be paid to how the system ic restrained against flight loads and how final fore-
aft restraint at the time of extraction Is achieved.

22
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CONCLUSIONS AND RECOMMENDATIONS

The parachute system developed proved to be a feasible approach for the
mid-air deployment of a balloon system; however, farther development is re-
guiied.

Both the radioplane release device (RP-l) and first-stage muspensicn sling
(SS-1) were subject to damage during the deployment of the 28-foot chute.

1. Recommend 'Athe. devetopment o4 the 4Mt-tage zuapen6Zon A Atem
and the 28-soot chute 6y6tem to ptevent damage to the componenth o6 the dZ ..t-
atae zu.pend6on 6y4tem.

Due to a malfunction on Test No, 14, the 42-foot chute opened with a broken
centerline; the centerline and snood may not be necessary for reliable 42-
foot chute opening.

2. Recommend invutigatton o0 etimina~ton o6 the centeW..ne and .6nood to
aid in the ove.xa.U 6imptViiiaton oa the ALBS .6..6en.

The inflation tube is susceptible to choking from parachute system action
and bursting from helium system gas pressures.

3. Recommend that the 6LUeA tube be tocated t.n n a•ea 6rtee od patachae
component6 which coutd caue it to be choked of6 and that the tube be ztteng-
thened to pxevent buting due to ga, p'r.t.-6 e.

Boldface numerals preceded by an R correspond to the recommendation numbers
tabulated in the Conclusions and Recommnendations Section of this Report.

%
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APP E1D I X B

28-Ft. CHUTE PACKING INSTRUCTIONS

1. Place canopy on a packing table, stretched out under approximately 50

pounds of tesnion. Place a fan near the canopy skirt to blow air into the

canopy while lines are being separated and the canopy folded in accordance

with TM/TO-1670-215-23.

2. Attach the deployment bag from a 35-ft D0 single slot parachute to the

cotton loop on the apcx of the 28-ft chute by passing 1he end of a 6-ft

length of 4000-lb tubular nylon webbing (FSN 8305-823-7259) through the

hole in the center of the deployment bag (inside to out), around'the two

crossed straps on the bag's end after the straps have been taped with cloth

tape, back through the hole in the bag (outside to in), and die off to the

other end of itself so that a 2-ft loop is formed.

3. Tape each 15K connector link (FSN 1670-719-6243) of the 6-legged riser

with masking tape.

4. S-fold the canopy into the bag. Close the internal flaps with one turn

of single ticket #5 cotton thread (FSN 8310-194-4055) around the suspension

lines and through the loopc on the bag flaps.

5, Attach the 28-ft chute with a 20K black cap clevis to the 200-ft extrac-

tion lins. Snug up the sliding keepers against tha clevis and tape in place.

6. S-.fold the suspension lines, 6-legged riser, and 185 feet of the 200-ft

extraction line into the bag. As each stow is made, tie each end of the

stow to the bag with one turn of ticket #3 cotton thread (FSN 8310-228-2275).

Fifteen feet of extraction line will remain out.

7. Make the bottom bag closing tie with one turn doubled ticket #5 cotton

thre.id by passing one end through the left bottom bag closing loop (top to

bottom) behind the extraction line, through the bottom right closing loop

(bottom to top), and tie the free ends on top of the extraction line.

:•...... ...... ........



8. Uming Type I (80-lb DS) cotton tape (PBX 8305-264..2088), close the

bag flaps by passing the 80-lb BS tape throu3h each of the eight closring

loops located on the closing flaps in such a manner that when the 80-lb BS

tape is pulled tight and tied off, then the extraction line in encircled

by the bag closing loops.

9. Extend the bag opening safety cord over the bent V-ring. Secure the

V-ring with the free end of the pendulum line.
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FIGURE El

STEP #1, FOLLDING OF' CANOPY

FIGURE H2l

STEP #2, BAG AT`TACHMENT
B-3-



FIGURE B3

STEP #2, BAG ATTACHMENT, CONTI).

FIGURE B4
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FIGURE B11

STEP #8, DEPLVOYMENT BAG CLOSURE

FIGURE B312

STEP #9, DEPLOYMENT WA; S3AVETIY CORD ATTACHMEINT
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APPENlDIX C ]
42-FT CHUTE PACKING INSTRUCTIONS

1. Stretch out canopy, air canopy, separate suspension lines (1 & 20 left

center, 40 & 21 right center).

2. Install the centerline on a 20K lb cap black clevis.

3. Install the 20K lb cap black clevis and centerline into the apex vent so
that the clevis ieparatee apex line 1/21 from line 40/20. The clevis should
be oriented so that the clevis bolt can be.inserted into the clevis from
the line 40 and line 1 mide of the apex. Place the retmining suspension
lines into the clevis, remembering to pass the clevis through the apex clevis
centering loop that is attached to one of the apex lines.

4. Install the non-buffered end of the Type XXIII 50-inch, 12,000-3b nylon
webbing centerline extension onto the apex clevis bolt,

5. Pull the centerline and apex down within the canopy so that the apex
clevis is just above the middle of the 4th ringsail band. Tie around the
canopy in the middle of the 4th band just below the apex clevis with one
turn of ticket 05 cotton thread PSN 8310-194-4055.

6. Roll the top of the canopy down to the Ticket #5 cotton thread tin
so that the apex clevis is again access3ble and the canopy forms a mush-
room,

7. Place the rolled portion of the canopy into the snood and, using one
turn of Type II 550-lb IS braided nylon (MZL-C-7515), pull the snood very
tight around-the middle of band 4. The 550-lb B8 braided nylon is routod
through loops on the snood and through 2 each 4.-second reefing line cutters
and then tied off around one of the cutters,

8. The centerline extension is routed out of the top of the snood and
the apex clevis is tied to each of the four corners of the hole in the
snood with a turn of Type I 350-lb BS cotton tape (PSN 8305-260-6915).

9. Lay the inflation tube (in its sleeve) alongside of the chute and tie
it with one turn of Type I 350-lb I8 cotton tape each location to suspension
line 11 as follows:

a, One tie at the 15K lo cap connector link.
b. One tie at the canopy skirt.
c. Two evenly spaced ties between a & b.
d. One tie at the gap between ringsatl bands 3 & 4.

10. S-fold the remaining inflation tube alongside of ringsail band 3 until
the second tie loop from the upper end of the inflation tub* is even with

•i the gap above band 3. Tie each fold of the inflation tube to suspension
line 11 at the gaps above and below band 3 with one turn of #5 tickret cotton
thread for each fold.

cl



•I "', t

11. Connect the centerline to the 5.-legged riser with a 15K lb cap connector
link and tape all luks,

12. Tie up slack in each group of suspension lines with one turn of Ticket
#3 cotton thread, each location,

13, Using a 20K lb cap "black" clevis, attach the four lags of ,S-2 to the
lower end of the 5-legged riser,

14. Lay the black clevis in the center of the, main parachute deployment
pack and smoothly rotite a 14, 9i, SS-2 gut. each cornir of .the pack.

15. Bring 4-feet of the !a laion 'tube" out of one •corner of t he pack and
smoothly fold the remaining sllacdk ,nto the .id' of the pack.

16. Stow the suspefison lines,' ceiter'ine, and inflation tube by fold'ing
them back and forth within the p.and tying each stow with Ticket #3
cotton thr

17. S-fold the canopy into ýhe eack,,,. Cent.er snood, ,

18. Tie Type IT 550-l brnaied nylon , lanard. betwe ,'"pack
stow loopo and the pull .rin'' , two bnmood reuefing .litne cutters. Leave
6 inches of slack in tha lanyards.
19. Safety the pull r1ngs on he cu r brckt dne

turn of Ticket #3 cotton thr'ead lich"16cation. rct

20. Remove the cutter, saf,ety pins,

21, Bring the upper end o' the ln~lation tube out of a pack 9orner.

22, Close the pack by tyiAg the Pac. flapb up 'araund the apex clevis with
Type III 550-lb cord (ISN 4610;446-2146), This tie will have to be' removed
after the donut pack is on the maiij parachute deployment pack and both are
within the box.
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L FIGURE C1

STEPS #2 &3, 2OK.-LB CAPACITY BLACK CLEVIS ATTACHMENT ON CENTERLINE

42 FT.D9 11N 60 KO PARtACHUTE

10 11 12 3 AWPEX LINES
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Figure C2. Apex Clovis Installation.
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FIGURE C4

STEP M5, CENTERLINE PULLDOWN
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FIGURE C5

STEP #6,. CANOPY ROLLDOWN
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FIGURE C6

STEP #7, SN~OOD CLOSE-.OFF
C- 5
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FIGURE C7

STEP #8, 350-LB COTTON WEBBING TIE FROM SNOOD TO APEX CLEVIS

FIGURE C8

STEP #9, INFLATION TUBE ON PACKING TABLE NEXT TO 42-FT D RS PARACHUTE
C-6



FIGURE C9

STEP #10, INFLATION TUBE ATTACHMENT To 42-F'T D RB PARACHUTE

I~.STEP #12, TYING; 00 SLACK IN SUSPENSION LINES
c-7
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FIGURE C12

STEP #14, PLACEMENT OF SS-,2 WITHIN DEPLOYMENT PACKI C-O
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FIGURE C13

STEUP *15, FOLDING OF INFLATION TUBE WITHIN DBPLOYMENT PACK

Pic.uRE c14

STEP 016, STOWING OF' SUSPENSION SYSTEM
C-9



FIGURE: : 5

STEP #16, STOWING OF SUSPENSION SYSTEM, CONTD.

;I-I !l17, IFr RST CANOPY POID)
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FIGURE C17

STEP #18, 1AJNYARD ATTACHMENT TO SNOOD CUTTERS
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STrEP #22, DEPWOYMENT PACK CLOSURE



A P P E ll DIX D

DONUT PACKING .NSTRUCTIONS

i1. 1natall the non-buffered and of a 6-ft loop -f Type XVIII 6000-lb bS

nylon webbing (FSN 8305-682-6803) to each end of the .oivel. Slide the

keepers in place against the swivel and tape.

2. Install 4 each 9-inch straps of Type XVIII 6000-1", BS nylon webbing

to the bottom of the donut bag, using 3K-lb cap connector links at the

locations provided.

3. Install 4 each 6-second pencil cutters in their brackets on the dontit

bag cover.

4. Attach the no-twist linkage (NTL) to the bottom end fitting plate so

that the sides of the last link are perpendicular to the plane of the mouth
of the elbow when the linkage is extended vertically. Mark the edge of the

last link closest to the elbow.

5, Lay the balloon flat out along a packing table.

6. Attach the internal inflation tube to the flange on the lower end

fittiu5 plate. Use Type III 550-lb BS nylon cord (FSN 4020-240-2146) and

filiment tape.

7. BolL the lower end fitting plate to the lower and fitting ring.

8. Attach the upper end of the inflation tube that comes out of a corner

of the 42-ft chute pack to the flange on the lower end fitting elbow.

First attach the plastic inflation tube and next, the inflation tube sleeve

with Type III 550-lb BS nylon cord and filiment tape.

9. Place the donut bag ot% the floor next to the 42 ýt chute pack at the

end of the table holding the balloon.

10. Place the fabricated cover over the NTL and route the NTL and the rein-

forced hole in the bottom of the donut bag as the lower and fitting is set

Dl
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down into the bag. The mouth of the elbow should be facing the side of the

bog and the inflation tube is routed up over the oide of the bag and to the
42-ft chute pack. A reef nS rIng attachment loop on the inflation tube

sleeve should line up approximately with the upper edge of the donut bag.

The inflation tube should not be alloyed to become twisted.

11, Stow the balloon into the donut bag. The balloon should remain flat on

the table at all times, and any tvists that are generated during the stowing

process are stowed at the time they are generated. If air within the balloon

becomes a problem during the stoving procese, loosen the upper end fitting

plate and squesse the air out the top of the balloon. Once the balloon in

stowed, retighten the bolts on the upper end fitting.

12. Attach one end of one of the swivel loops to the eye bolt in the upper

end fitting.

13. Tib a heavy-duty 3/4-inch reefing ring into the center of a 12-ft

length of Type III 550-lb BS nylon cord. Pass the two free ends up through

one of the two guide rings located 1801 apart an the sides of the donut bag,

14. Lay the donut bag cover onto the donut bag and balloon, Orient the

cover so that the reefing line cutters are 900 away from the guide ringu.

15, Lace the Type III 550-lb BS nylon cord from the first guide ring around

each mide of the bag Incorporating all rings and reefing line cuttere on the

inflation tube cleave, donut beg, and donut bag cover and bring the Type III

550..lb B8 cord down out the second guide ring,

16. Tie a 3/4-inch heavy duty reefing ring to the free ends of the Type III

550.lb 38 nylon cord at the second guide ring after the lacing has been

pulled tight.

17. Pull the center tube of the donut bag up through the center of the

donut bag cover and tie the tube to the cover with one turn of ticket #5
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cotton thread (FPN 8310-194-4055) four places.

11. Cinch up the bulk of the donut bag by passing a turn of Type IV 1000-lb

BS braided nylon cord through each row of loops on the bag and pulling up

very tight and tyinB into a loop,

19. Tie an 85-inch length of Type III 550-lb BS nylon cord to each of the

3/4-inch heavy duty reefing rings at the guide rings, Hark the cords 60

inches out from the rings,.

20. Tie 4 each 45-inch lanyard@ to each of the reefing line cutter activa-

tion pins, Safety the lanyards with a turn of ticket #3 cotton thread

around the cutter body and through the lanya'rd knot.

21. Suspend the donut bag over the 42.-ft chute pack and pass the Type XXIII

12,000-lb BS nylon webbing centerline extension attached to the 42-ft chute

apex clevis up through the center of the donut beg.

22. Place the ends of the 4 each 9-inch straps attached to the bottom of

the donut bag over the sides of the 42-ft chute apex olevia.

23, Place the NTL onto the bolt of the 42-ft chute apex clavis, As you

are facing the mark placed on the last link of the NTL, the bolt should be

passed through the last link from right to left. Tighten the bolt.
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FIGURE Dl

STEP #2, INSTALLATION OF ATTACHMENT STRAPS

FIGURE D)2

SP* 3, llk,(T.L CUTTLI'R INSTALIATION
D- 4
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MXURE D3

STEP #4, MT &TTACHENE~T

STUEP #6 TP III NYLON CORD TIE

I STEP



WIGURE D5

STEP #6, FILAMENT TAPE ATTACHMENT

FIGURE D6

STEP #8, ATTA\CHMENT OF INFL.Y2-ION TUBE TO ELBOW~
Tl)-6
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-FIGURE D7

STEP #8, INFLATION TUBE SL'EEVE ATTACEWENT

li

FIGURE DS

STH~P #10, PLACEMEN4T OF COVER OVER XTL
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STS•i, EP OF SOWING BATTONG
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1 : tFIGURE DiD

i, STE.P #11, STOWING BALLOON
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FIGUIV4 Dl1

STEP #12, ATTACHMENT OF BDL TO UPPER END FITTING

FIGURE D12

STEP #15, LACING OF DONUT BAG

D-9
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FIGURE D13

STEP #15, LACING OF DONUT BAG, CONTD.

NO. it.1i)IRK0T

FIGURE D14

STEP #17, CENTER TIUBE ATTACHMENT
n-lu



WI. CH'tA A

FIGURE D15

STEPS #18 1 .9, CINCH TIE AND LACING LANYARD ATTACHMENTS

r~~1.' 1.1

STEP 0l20, 4dEPYNc LINE CU'rTEF ACTIVATION LANYARD ATTACHMENTS
D-11
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APPElJDIX E

ALBS RIGGING INSTRUCTIONS

1. Using the centerline extencion as a lift point, lower the 42-ft chute

-pack and donut bag into the bx. Orient the system so that the inflation

tube is adjacent to the diffuser to which it connects.

2. Tie the 42-ft chute pack corner loops to the four eyebolts in the box

bottom using 1000-lb 3B tubular nylon webbing.

3. Remove the Type III 550-lb BS nylon cord (FSN 4020-240-2146) tie which

was used to close the pack flaps on step.t21 of the 42-ft chute packing in-

structions.

4. Attach the four each second-stage sueptosion risers (S8-2) coming out"

of each corner of the 42-ft chute pack to their respective 15K-lb capacity

connector link at the outside corners of the box. Tie each SS-2 to the

bar adjacent to the 15K-lb capacity connector link with one turn of Type I

80-lb BS cotton tape, Each 88-2 should be smoothly routed (no twists) from

down within the pack up to the link. Tape the slack in 98-2 to the box

wall.

5. Tie one end of four each 6.-ft lengths of 1000-lb BS tubular nylon web-

bing to the four eyebolts in the box bottom.

6. rrepare a pull knife by sharpening it, safetying it with a core strand

from Type III 550-lb BS nylon cord, and tying a 3--ft-long 1000-lb BS tubu-

lar nylon webbing lanyard to it.

7. Pass the free end of the 1000-lb ES tubular nulon webbing from one eye-

bolt through the prepared pull knife and tie the end sround the 1000-lb HS

tubular nylon webbing coming from the opposite eyebolt. Cinch down the loop

formed over the top of the donut bag very tight and tie off and safety the

cinch knot.

El .
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8. Repeat step 7 for the remaining two lengths of 1000-lb BS tubular nylon

coming from the eyebolts. An "X" should be formed over the donut bag with

the pull knife at the center. The side of the box which contacts the air-

craft roller conveyors (when the box is horizontal in the atrcraft) will

be designated an the front of the box when the box is vertical.

9. Prepare the first-stage suspension system as follows:Sa. Onto the bell and of a G-12 clevis, place the D rings of 4 each

firststage suspension slings (SS-1).

b, Onto the bolt end of the same G-12 clevis, place a 14,,inch Type

XXVI nylon webbing strap. Tape the strap to the center of the hot.iwth

cloth tape. Tape the bolt and nut to prevent unscrewing.

c. Place a 20K-lb capacity J-1 clevis onto the bell end of the 0-12

clevis between the center two D rings. Attach a 14-inch Type XXVI nylon

strap to the bolt and of the J-1 clevis. Tapb the bolt and nut to prevent

unscrewing. Attach the bolt and of a radioplane release device (RP-l) to

the free end of this 14-inch strap. Tape the bolt and nut,

d. Suspend the 0-12 clevis over the box center with the gun adapter

block on RP-1 facing forward.

e. Pass each of the free ends of SS-1 through the inner 15K-lb capacity

connector links on each box corner. The lines pass from the outside of the

link to the inside and should have iio twists in them.

f. The free ends of SS-1 are then orderly placed onto the swing pin of

the RP-1 and the RP-1 is closed and locked with a cotter pin. SS-1 should

have no twists in eny of its leos. Tie around the SS-1 at RP-1 with one

turn of ticket #5 cotton thread (FSN 8310-194-4055).

g, Raise the G-12 clevis until the slack is out of 8-1 and tack each

leg of SS-1 at the 15-K-lb capacity connector links with one turn of ticket

E2
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# cotton thread.

h. Place a 20K-lb capacity J-1 clevis onto the right side of the G-12

clevis and attach the main parachute deployment line (MPDL) to the bolt end

of the J-1 clevis. Attach the and of the HPDL which does not have the small

lanyard attachment loops. The free end of the 14PDL passes down between the

right front and right rear legs of SS-1. Tape the J-1 clevis bolt.

i. Lower the G-12 clevis and tic the bolt end of the G-12 clevis to the

middle of the bar at uhe top rear of the box, Use one turn of Type I 80-lb

BS cotton tape two places.

10. Tape all sharp edges on the diffuser and pull the end of the, plastic in-

flation tube 8 inches over the and of the diffuser and tape in place with

cloth tape,

11. Pull the inflation tube sleeve over the and of the diffuser and secure

in place with a hose clamp. Secure the upper and of the diffuser to the

box wall using a wooden spacer block between the diffuser and the wall and

a turn of 1000-lb BS tubular nylon webbing around the diffuser and tied

through holes in the box wall,

12. Turn the box down on its face.

13. Tie the left side lags of SS.,1 to the center of the left vertical pipe

with I turn of Type 1 80-.lb BS cotton tape two places.

"14. Repeat step #13 for the right aide.

15. Tie the MPDL to the right side of the bottom pipe with one turn of

Type I 80..lb BS cotton tape.

16. Tie the MPDL to the right side of the top pipe with two turns of Type I

BS cotton tape.

17. Attach the end of the MPDL to the bolt end of a radioplane release de-

vice (R1I-2) and tape the bolt,

E3



18. Attach the Type XXIII 12,000-lb nylon webbing centerline extension com-

ing from the center of the donut bag to the swing pin of RF-2. Close RP-2

and insert the cotter pin.

19. Tie the RP-2 to the bottom wall of the box with one turn of Type T 11

80--lb BS cotton tape.

20. Attach the and of the balloon deployment line (BDL) coming out of an

edge of the donut bag io the MPDL. Use a 15K-lb capacity connector link

and make the connectibn to the MPDL loop that contains the RP-2 bolt. S-

fold the slack in the SDL and tie out of the way with a turn of ticket #5

cotton thread two places.

21. Tie the MPDL to the center of the bottom pipe with one turn of Type I

80-lb BS cotton tape.

22. Double back the MPDL to RP-2 and tie it to itself with 2 turns of Type

I 80.-lb BS cotton tape.

23. Locate the four lanyards from the reefing line cutters on the donut

bag cover. Tie two of the four lanyards to each of the lanyard loops on

the MPDL, leaving 3-4 inches of slack in each lanyard.

24. Tie the pull knife lanyard (step #6) to one of the lanyard loops on

the MPDL, leaving 12 inches of slack,

25. Tie two each lacing lanyards (step #18 of donut packing instruction)

at the location marked on the lanyards to the l5K-lb capacity connector

link that the BDL is connected to. S-fold the slack together and tape to

the bottom box wall.

26. Tie a Type III 550-lb BS nylon cord lanyard from the HPDL lanyard loop

to the pull pin used to activate the helium system timer, Sarety the timer

pull pin with one turn of ticket #5 cotton thread. Leave 6 Inches of slack

in the lanyard.
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27. Double back the 14-inch strap between kP-1 and the J-1 clevis and tie

the RP-1 bolt to the J-1 clevis bolt two places using one turn of Type IV

750-lb BS nylon cord with efficiency knots. Tie RP-1 and the J-1 clevis

together an close as pomsible.

28, Uning one turn of Type I 80-lb BS cotton tape tie SS-1, RP-, and the

HPDL together,

29. Prepare RP-1 and RP-2 by installing into each radioplane release device

the following:

a. 2 each #2 booster capsules.

b, 2 each 10-second delay cartridges (NSN 1377-.00-060-0886).

a, 2 each firing assembliae with safety pins.

d. 2 each 2-ft 1000-lb BS tubular nylon activation lanyuds.

30, Install a 3K-lb capacity connector U,ink (PSN 1670-217-2421) in the

MPDL just above the sewn keeper in the doubled back portion of the MPDL,.

Tape around the HFDL above the link to keep the link in place.

31, Tie RP-2 activation lanyards to the 3K-lb capacity connector link, leav-

ing 1-2 inches slack.

32. Tie the RP-1 activation lanyard. to the J-1 clevis, leaving 1-2 inches

slack,

33. Attach the free end of the extraction line coming from the 28-ft chute

pack to the 14-inch strap on the 0-12 clevi. bolt, using a 20K-lb capacity

black clevis. Tape over the clevis, extraction line, and strap.

34. Glue 3 layers of paper honeycomb to the box's bottom.

1 IN
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FIGURE El

STEP #1, LOWERING SYSTEM INTO BOX

LI

FIGURE E2

STEP #4, ATTACHMENT OF SS-2 TO LINK AND TO BAR
E-6



ZI 1U+ , I'3

STEP 46, PREPARATION OF PULL KNIFE

FI cGUi.: I£4

STEPS #7 & 8, DONUT TIAG AND 42-FT 1) WtS I'ARACHLITE PACK RESTRIWNT TIE INSTALIAT1'ON
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FIGURE ES

STEPS #9a,c,e, PLACEMENT OF' SS-1, AND MPDL ON G-12 CLEVIS

I.STEP #9g, S1IkETCHING SS-1 OVER BOX



FIGURE E7

STEP #9g

TACKING SS-2. AT 15K-LB CAPACITY CONNECTOR LINIY

MT.ll ff9f, TACKING SS 1 AT RP-1
EL9



FIGURE E9

iiTEP #91, 80-LB BS COTTON TAP.E TIES BETWEEN G-12 CLEVIS AiND HAR OF BOX

FIGURE L10

SITP #11, ATTACHME~NT OF INFLATION TUBE TO GAS DIFFUSER
E -10



K 1*'FIGUREl Ell.

STE~P #15, IHP-2 A'X'ACHMENT

S~(TEP 1120 ,A"'I'ACf]M,'NIN OP~ 13D TO MLPDL
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FIGURE E13

STEP #25, LACING PULLING LANYARDS ATTACHED TO 2.5K-LB CAPACITY CONNECTOR LINK ON BDL

I

, ..

FIGURE E14

STEP #31, MPDL FO.DBACK WITH AN 80-LB BS COTTON TAPE TIE. RP-2 ACTIVATION LANYARDS
AIE ATTACHED TO THE 3K-LB CAPACITY CONNECTOR LINK.

E-12
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[ FIGURE E15
STEPS #23,24,26, LANYARD ATTACHMEWWTS TO MPDL (4 EA REEFING LINE CUTTER LANYARDS,
1 EA HELIUM SYSTEM TIMER LANYARD, AND I EA PULL KNIFE LANYARD)I

I..
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FIGURE r16

STE.' #28, RP-I rOLDBACK WITH AN 8..,-LB BS COTTON TAPE TIE AROUND SS-I, AND MDL
E-13



Fig E~17

RP-I ACTIVATION LANYARDS~ (Stop #*27)
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APPE1NDIX F

ALBS RIGGING COMPONENTS

•vI, 1. Deployment bag (35-ft Do single slot bag, ASD DN X68J374).

2. 28-ft Do ring slot parachute (1670-687-5459).

3. 20,000-lb "black" 1eevis (66B-i405, 66C-1406, 66B-1407).

4. Drogue line, 200-ft 2-ply Type 23 (12,000-1b) nylon webbing, MIL-W-4088.

5. 20,000-lb C-12 Clovis (1670-587-3421).

6. 20,000-.lb J-1 Clovis (FSN 1670-360-0300).
2

"7. 14-inch 2-ply Type 26 (15,000-Xb) untreated nylon webbing, MIL-W-4088(FSN 8305-177-5069).

"8. First stage, MZL-W-4088, radioplane release device (DN65E-1357),
20pO00-1b capacity lanyard-activated, ten-second delay (NSN 1377-00-060-0886).
Activation lanyardr attached to Item 6.

9. First stage suspension sling; 4 legs, 138 inches long, 1. ply, Type 18
(6,000-1b) nylon webbing each leg (FSN 8305-682-6803).

10. Main parachute subsystem deployment line, 2.-ply Type 19 (l0,000-1b).
, nylon webbing (FSN 8305-823-7257).

11. 15,000-lb connector link, I each corner (FSN 1670-719-6243).

12. 4x4x4-ft box.

13. Helium subsystem protected with 6 layers paper honeycomb (FSN 1670-753-
3928).

14. ActivaLion lanyards, 4 each, Type III, 550-lb braided nylon cord (4020-
240-2146); activated 4 each 6-second delay pencil cutters on donut pack
cover to cut lacing line holding pack cover onto donut pack.

15, Pull knife (DN 77B1742) and 1500-lb tubular nylon lanyard (8305-641-
5599); cuts restraint ties holding donut pack and 42-ft Do ring sail
parachute deployment pack in box.

16. Activation lanyards for item 18, 2 each 1500-lb tubular nylon (8305-
641-5599) attached to item 10 with a 3000-1b connector link (1670-747-
7541).

17. 15,000-lb connector link (1670-719-6243) to attach items 19, 20, and
21 to item 10.
18. Second stage-radioplane release device DN 65E-1357, 20,000-lb capacity

lanyard activated, ten-second delay (FSN 1377-00-060-0886).

Fl
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19. Activation lanyard for 25-second delay helium subsystem timer, Type
III, 550-lb braided nylon cord (4020-240-2146).

20. Balloon deployment line, 2-ply Type 18 (6,000-1b) nylon webbing (8305-
682-6803).

21. Lacing lanyards, Type 111, 550-lb braided nylon card (4020-240-2146),
60 inches long; used to pull out the lacing holding the donut bag cover
onto the donut bag.

22. Centerline extension, 2-ply, Type 23 (12,000-1b) nylon, KIL-W-4088.

23. Donut pack for containing the balloont

a. Donut pack cover
b. Donut pack sides and bottom

24, Polyethylene inflation tube with cotton sleeve.

25. Snood.

26. Snood closure tie, Type III, 550-lb braided nylon cord (4020-240-2146)
with each 4-second pencil cutters.

27. Electrical cable, contractor-furnished.

28. 350-lb cotton webbing (8305-260-6915), 1 turn each location.

29. 42-ft DO rins sail parachute (PVoneer Co. P1 X7111018-1).

30. Centerline.

31. 15,000-lb connector link, 5 places (78O 1670-719-6243),

32. 5-legged adapter.

j 33. 20,000-lb "black" clevis (DN 663-1405, 66C-1406, 663-1407).

34. Second stage suspension straps.

35. 15,000-lb connector link, 1 each corner (F8R 1670-719-6243).

36. Swivel.

37. 157,000-ft 3 balloon, contractor-furnished:

a, Perforated polyethylene sleeve one-third the balloon length long,

38. Lower end fitting elbow.

39. Tenney release device, contractor-furnished,

40. 20,000-lb "black" clevis (DN 643-1405, 66C-1406, 66B-1407).

41..No-twist links.
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Figure F3, ALBS Rigging Components.
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Figure Pl. ALSO Rigging Components,.
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Figure K4 ALBS Rigging Components.,
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LIST OF ABBREVIATIONS AND SYMBOLS

ALeS Air-Launched Balloon System

ASD Aeronautical Systems Divisaon, Wright-Patterson AFB, OH

BDL Balloon deployment line

BS Breaking strength

Cap Capacity

DN Drawing number (NOTE: All drawing numbers refer to 6511th Teat
Squadron drawings, unless otherwise stated.)

SDO Nominal diai~ster

FSN Federal stock number

SI. Ft Feet

K Thousand

Lb Pound

MPDL Main parachute deployment line

NSN National rtock number

NTL No-twist linkags

RP Radioplant rele'Ae device

SSl First-stage suspension slings

"S2 Second-stage suspension slings

VJ
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